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(57)Abstract: 




PURPOSE: To obtain the liquid crystal display device having 




a good display grade and high fineness by disposing an 





optical phase compensation member between a polarizer and 
a liquid crystal element 

CONSTITUTION: Large projections 4 and small projections ! 
consisting of a synthetic resin material are formed on a glas 
substrate 2. The diameters in the bottoms of the large 
projections 4 and the small projections 5 are respectively 
determined at 5/i m and 3// m as an example and the 
intervals therebetween are determined at least at >2 // m as 
an example. A smoothing film 6 is formed to coat these 
projections 4, 5 and fill the recessed part between the 
projections 4, 5. A metallic reflection film 7 consisting of a 
metallic material, such as aluminum, is formed on this 
smoothing film 6. This metallic reflection film 7 is formed in 
plural arrays to a longitudinal band shape. The projections 4, 
5, the smoothing film 6 and the metallic reflection film 6 
constitute a reflection plate 8 on the glass substrate 2. An 
oriented film 9 is formed on the metallic reflection film 7. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] In the reflective mold liquid crystal display which comes to arrange a polarizer to the 
incidence side of the light of a liquid crystal device The light reflex member of the mirror plane 
nature in which the liquid crystal device had irregularity with smooth insulating substrate which 
formed the transparent electrode at least and one front face, the light reflex side was formed in the 
front face on the other hand, and the counterelectrode concerned which collaborates with said 
transparent electrode and carries out a display drive was formed, The reflective mold liquid crystal 
display characterized by being enclosed between insulating substrates and the reflective members 
concerned concerned, having the liquid crystal layer from which the orientation of a liquid crystal 
molecule was chosen as either parallel orientation or twist orientation, and arranging an optical 
phase compensation member between said polarizers and liquid crystal devices. 
[Claim 2] 2 (the optical anisotropy of a deltan2; optical phase compensation member, d2; thickness 
of an optical phase compensation member) is [ as opposed to / deltanld 1 (the optical anisotropy of 
a deltanl; liquid crystal layer, d1; thickness of a liquid crystal layer) and deltan2d of retardation of an 
optical phase compensation member of retardation of said liquid crystal device / the wavelength 
lambda of the light of the range of 40Q-700nm ] [Equation 1] at the time of impression of an 
electrical potential difference VI. 

I deltanl d1-deltan2d2| / lambda=m / 2**0.1 (m= 0, 1 and 2, — ) 
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It is [Equation 2] to the wavelength lambda of the light of the range of 400-700nm wavelength at the 
time of light transmission condition and electrical-potential-difference V2 impression at the time of 
**. 

| deltan1d1-deltan2d2|/lambda=0.25+m / 2**0.1 (m= 0, 1 and 2, — ) 

The reflective mold liquid crystal display according to claim 1 characterized by making it change 
numerical |deltan1d1-deltan2d2|/lambda by the electric field which are chosen so that it may be in a 
protection-frorrHight condition at the time of **, and are impressed to said liquid crystal layer. 
[Claim 3] 2 receives the wavelength lambda of the light of the range of 400-700nm at the time of no 
impressing [ of an electrical potential difference ] deltantd 1 and deltan2d of retardation of an 
optical phase compensation member of retardation of said liquid crystal device. The reflective mold 
liquid crystal display according to claim 1 characterized by making it change numerical 
|deltan1d1-deltan2d2|/lambda by the electric field which are chosen so that said 1st formula may be 
satisfied, and are impressed to said liquid crystal layer. 

[Claim 4] 2 receives the wavelength lambda of the light of the range of 400-700nm at the time of no 
impressing [ of an electrical potential difference ] deltanld 1 and deltan2d of retardation of an 
optical phase compensation member of retardation of said liquid crystal device. The reflective mold 
liquid crystal display according to claim 1 characterized by making it change numerical 
|deltan1d1-deltan2d2|/lambda by the electric field which are chosen so that said 2nd formula may 
be satisfied, and are impressed to said liquid crystal layer. 

[Claim 5] The reflective mold liquid crystal display according to claim 1 to 4 characterized by the 
light reflex film which forms the light reflex side of said light reflex member having attended said 
liquid crystal layer side. 

[Claim 6] The reflective mold liquid crystal display according to claim 1 characterized by what is 
defined as an electrode surface to which said light reflex side counters the transparent electrode 
formed on said insulating substrate. 

[Claim 7] The reflective mold liquid crystal display according to claim 1 characterized by being the 
liquid crystal device for which said optical phase compensation member comes to prepare the 
transparence substrate of a pair, the transparent electrode formed on each transparence substrate, 
and the liquid crystal layer enclosed between each transparence substrate. 

[Claim 8] The reflective mold liquid crystal display according to claim 1 with which said optical phase 
compensation member is characterized by being a macromolecule oriented film. 
[Claim 9] The reflective mold liquid crystal display according to claim 1 defined as an electrode 
which counters the transparent electrode with which the transparent flattening layer which absorbs 
the irregularity constituted by the front face of said light reflex member was prepared on said light 
reflex side, the transparent electrode was formed on this flattening layer, and the transparent 
electrode concerned was formed on said insulating substrate. 

[Claim 10] The reflective mold liquid crystal display according to claim 1 characterized by forming a 
color filter layer in either on the transparent electrode formed on said insulating substrate or the 
insulating substrate. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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1-This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the still more detailed reflective mold liquid crystal 
display carried out suitable for office automation devices, such as a word processor and the 
so-called note type personal computer, various visual equipments, a game device, etc. about the 
reflective mold liquid crystal display which does not use an accepting-reality-type back light 
[0002] 

[Description of the Prior Art] In recent years, application of the liquid crystal display to the pocket 
mold television set called a word processor, a laptop type personal computer, or pocket television is 
progressing quickly. Since the back light used as the light source is unnecessary, the reflective mold 
liquid crystal display which displays by reflecting the light which especially carried out incidence 
from the outside also in the liquid crystal display has low power consumption, and a thin shape and 
lightweight-izing are possible for it, and it attracts attention. 

[0003] From the former, TN (Twisted Nematic) method and the STN (super twisted nematic) method 
are used for the reflective mold liquid crystal display. Among 1 set of polarizing plates, TN method 
arranges the liquid crystal display component which comes to contain the glass substrate of a pair, 
the transparent electrode formed in each glass substrate front face, and the liquid crystal layer 
enclosed between glass substrates, and performs monochrome display using the optical property of 
this liquid crystal display component, i.e., the rotatory-polarization property at the time of no 
electrical-potential-difference impressing, and the rotatory-polarization dissolution property at the 
time of electrical-potential-difference impression. 

[0004] Moreover, about color display, the color filter for every red and which blue and green color is 
prepared in a liquid crystal display component, the optical switching characteristic of the liquid 
crystal display component corresponding to the time of /impression is used at the time of no 
impressing [ of an electrical potential difference ], and it is made to realize the multicolor display 
which performs color display of a few color comparatively by additive color mixture, or the full color 
display which can display the color of arbitration on a basic target. An active-matrix drive method 
and a simple matrix drive method are used as current and a drive method, and such a reflective 
mold liquid crystal display is adopted as the so-called indicating equipment of a pocket liquid crystal 
television set portable as an example. 

[0005] The means of displaying widely adopted as a display in office automation devices, such as a 
word processor, has a liquid crystal display principle with liquid crystal similar to the liquid crystal of 
said TN method, and said STN method which sets the twist angle of a liquid crystal molecule as 180 
- 270 degrees is held. By increasing the twist angle of a liquid crystal molecule at 90 degrees or 
more, and optimizing the setting include angle of the transparency shaft of the polarizing plate to the 
elliptically polarized light produced according to the birefringence effectiveness of a liquid crystal 
display component, the description of this STN method makes the rapid molecular orientation 
deformation accompanying electrical-potential-difference impression correspond to birefringence 
change of liquid crystal, and uses for a display the optical property which presents a steep optical 
change above a threshold. Therefore, it is suitable for the high multiplexer drive of a simple matrix 
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drive method. 

[0006] On the other hand, it is presenting coloring of yellowish green or navy blue as a background 
color of a display by the birefringence of liquid crystal as demerit of this STN method. By laying the 
phase contrast plate formed with the liquid crystal display component for optical compensation, and 
macromolecules, such as a polycarbonate, on top of the STN liquid crystal display component for a 
display as a remedy of this coloring phenomenon, color compensation is performed and the liquid 
crystal display whose display near monochrome display is enabled is proposed. The liquid crystal 
display component of a configuration of performing such coloring compensation is used as the 
so-called paper White mold liquid crystal display, in addition, the detailed principle of operation of 
the liquid crystal display of TN method and a STN method — the volume for 142nd committee of 
Japan Society for the Promotion of Science — it is indicated by "liquid crystal device handbook" 
1989 and 329th page - the 346th page, and is a well-known technique. 

[0007] If it is going to apply the liquid crystal display component of these TN methods or a STN 
method as a reflective mold liquid crystal display, it is necessary to make it the configuration whose 
liquid crystal display component is pinched with the polarizing plate of a pair in respect of the 
principle of means of displaying, and to install a reflecting plate in the outside. For this reason, 
parallax arises with the include angle as which a user regards a glass substrate for the thickness of 
the glass substrate used for a liquid crystal display component, i.e., the include angle of the direction 
of a normal of a glass substrate, and the direction where said user looks at a liquid crystal display 
component to make, and there is a trouble that a display is recognized by the duplex. 
[0008] Moreover, when conventional TN method or a conventional STN method etc. controls the 
birefringence of liquid crystal by electric field, it displays using optical shutter ability and a polarizing 
plate is made into one sheet in the liquid crystal display of such means of displaying, it is impossible 
to realize the display with contrast, i.e., monochrome display, on the principle as a reflective mold 
liquid crystal display mentioned above. 

[0009] Here, the liquid crystal display of a reflective mold TN (45-degree twist mold) method using 
one polarizing plate and quarter-wave length plate is indicated by JP,55-48733,A. Using the liquid 
crystal layer twisted 45 degrees, by control of the electric field impressed, this advanced technology 
realizes two conditions in the condition that the plane of polarization of the incidence linearly 
polarized light was twisted 45 degrees with the condition parallel to the optical axis of a 
quarter-wave length plate, and performs monochrome display. The configurations of a liquid crystal 
display component are the polarizer from an incident light side, a 45-degree twist liquid crystal 
display component, a quarter-wave length plate, and a reflecting plate. Moreover, the reflective mold 
perpendicular orientation liquid crystal display which combined one polarizing plate, the one-sheet 
wavelength plate, and the perpendicular orientation liquid crystal display component is indicated by 
U.S. Pat. No. 4,701,028. 
[0010] 

[Problem(s) to be Solved by the Invention] However, since it is necessary to form 1/4 reflecting 
plate between a liquid crystal layer and a reflecting plate, the reflective film cannot consist of liquid 
crystal displays indicated by above-mentioned JP,55~48733,A inside a liquid crystal display 
component on a principle. Therefore, it has the technical problem that it is difficult to simplify a 
configuration and to miniaturize. Moreover, since the basic principle about a display is the same as 
that of TN method, the steepness of an electro-optics property is the same as that of TN method. 
That is, it has the technical problem that it is difficult to aim at improvement in contrast, and 
improvement in the steepness of the electro-optics property mentioned above about display grace. 
[0011] Moreover, the perpendicular orientation mold liquid crystal display indicated by said U.S. Pat. 
No. 4,701,028 has the following trouble. 

[0012] ** The control about the posture of a molecule is very difficult, the configuration of realizing 
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such control becomes complicated and the perpendicular orientation, especially inclination 
perpendicular orientation of a liquid crystal layer have it to fertilization. [ unsuitable ] ** 
Perpendicular orientation has weak orientation restraining force, and its speed of response is slow. 
** When perpendicular orientation is used, dynamic scattering may occur at the time of a drive, and 
there is a problem in respect of the dependability of a display action. 

[0013] The purpose of this invention is canceling an above-mentioned technical technical problem, 
and there being no parallax, and offering the high reflective mold liquid crystal display of display 
grace by high brilliance. 
[0014] 

[Means for Solving the Problem] In the reflective mold liquid crystal display with which this invention 
comes to arrange a polarizer to the incidence side of the light of a liquid crystal device The light 
reflex member of the mirror plane nature in which the liquid crystal device had irregularity with 
smooth insulating substrate which formed the transparent electrode at least and one front face, the 
light reflex side was formed in the front face on the other hand, and the counterelectrode concerned 
which collaborates with said transparent electrode and carries out a display drive was formed, It is 
the reflective mold liquid crystal display characterized by being enclosed between insulating 
substrates and the reflective members concerned concerned, having the liquid crystal layer from 
which the orientation of a liquid crystal molecule was chosen as either parallel orientation or twist 
orientation, and arranging an optical phase compensation member between said polarizers and liquid 
crystal devices. 

[0015] This invention deltanld of retardation of said liquid crystal device Moreover, 1 (the optical 
anisotropy of a deltanl; liquid crystal layer, d1; thickness of a liquid crystal layer), 2 (the optical 
anisotropy of a deltan2; optical phase compensation member, d2; thickness of an optical phase 
compensation member) is [ as opposed to / deltan2d of retardation of an optical phase 
compensation member / the wavelength lambda of the light of the range of 400-700nm ] [0016] at 
the time of impression of an electrical potential difference V1. 
[Equation 3] 

| deltanl d1~deltan2d2| / lambda=m / 2**0.1 (m= 0, 1 and 2, — ) 

It is [0017] to the wavelength lambda of the light of the range of 400-700nm wavelength at the time 
of light transmission condition and electrical-potential-difference V2 impression at the time of **. 
[Equation 4] 

| deltanl d1-deltan2d2|/lambda=0.25+m / 2**0.1 (m= 0, 1 and 2, — ) 

It is chosen so that it may be in a protection-from-light condition at the time of **, and it is 
characterized by making it change numerical |deltan1d1-deltan2d2|/lambda by the electric field 
impressed to said liquid crystal layer. 

[0018] Moreover, as for this invention, 2 receives the wavelength lambda of the light of the range of 
400-700nm at the time of no impressing [ of an electrical potential difference ] deltanld 1 and 
deltan2d of retardation of an optical phase compensation member of retardation of said liquid crystal 
device. It is chosen so that said 3rd formula may be satisfied, and it is characterized by making it 
change numerical |deltan1d1-deltan2d2|/lambda by the electric field impressed to said liquid crystal 
layer. 

[0019] Moreover, as for this invention, 2 receives the wavelength lambda of the light of the range of 
400-700nm at the time of no impressing [ of an electrical potential difference ] deltanld 1 and 
deltan2d of retardation of an optical phase compensation member of retardation of said liquid crystal 
device. It is chosen so that said 4th formula may be satisfied, and it is characterized by making it 
change numerical |deltan1d1-deltan2d2|/lambda by the electric field impressed to said liquid crystal 
layer. 

[0020] Moreover, this invention is characterized by the light reflex film which forms the light reflex 
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side of said light reflex member having attended said liquid crystal layer side. 

[0021] Moreover, this invention is characterized by what is defined as an electrode surface to which 
said light reflex side counters the transparent electrode formed on said insulating substrate. 
[0022] Moreover, this invention is characterized by being the liquid crystal device for which said 
optical phase compensation member comes to prepare the transparence substrate of a pair, the 
transparent electrode formed on each transparence substrate, and the liquid crystal layer enclosed 
between each transparence substrate. 

[0023] Moreover, this invention is characterized by said optical phase compensation member being a 
macromolecule oriented film. 

[0024] Moreover, this invention is characterized by what is defined as an electrode which counters 
the transparent electrode with which the transparent flattening layer which absorbs the irregularity 
constituted by the front face of said light reflex member was prepared on said light reflex side, the 
transparent electrode was formed on this flattening layer, and the transparent electrode concerned 
was formed on said insulating substrate. 

[0025] Moreover, this invention is characterized by forming a color filter layer in either on the 
transparent electrode formed on said insulating substrate or the insulating substrate. 
[0026] 

[Function] Hereafter, the display principle of the reflective mold liquid crystal display of this 
invention is explained. A reflective member is reached through a polarizer, an optical phase 
compensation member, and a liquid crystal layer, it is reflected by the reflective member, and 
outgoing radiation of the incident light to the reflective mold liquid crystal display of this invention is 
carried out through a liquid crystal layer, an optical phase compensation member, and a polarizer. 
The linearly polarized light acquired from a polarizer by carrying out outgoing radiation turns into 
elliptically polarized light here, after passing an optical compensation member and a liquid crystal 
layer, and the phase contrast delta of the elliptically polarized light at this time is [0027]. 
[Equation 5] delta= (2 pi/lambda) (deltan1dl-deltan2d2) 

** — it is expressed like. It is here, and the retardation of a liquid crystal layer, and deltan2d of 
notations, in 2, the retardation of an optical phase compensation member and notations delta n1 and 
delta n2 show the optical anisotropy (rate of a birefringence) of a liquid crystal layer and an optical 
phase compensation member, and, as for Notation lambda, notations d1 and d2 show [ the 
wavelength of light and deltanld of notations / 1 ] the thickness of a liquid crystal layer and an 
optical phase compensation member, respectively. 

[0028] Incident light is shaded when the value delta of the 5th formula of the above is set to the 
so-called quarter-wave length conditions and 3/4-wave conditions. That is, generally said conditions 
are expressed as the formula showing in said 4th formula, and formation of 
|deltan1d1-deltan2d2|/lambda=0.25+m/2. What is necessary is just to set up the property of an 
optical phase compensation member in consideration of the wavelength dispersion of the retardation 
of a liquid crystal layer, while the wavelength range is 400nm - 700nm, namely, so that said 4th 
formula may be satisfied in general in the visible wavelength range. 

[0029] The linearly polarized light from the polarizer which carried out incidence to the optical phase 
compensation member passes the optical phase compensation member and liquid crystal layer with 
which were satisfied of said 4th formula, for example, turns into the clockwise circular polarization of 
light, and it reflects by said reflective member and it turns into the counterclockwise circular 
polarization of light. On the other hand, when passing a liquid crystal layer and having become the 
counterclockwise circular polarization of light, it reflects by the reflective member and becomes the 
clockwise circular polarization of light. 

[0030] Thereby, by passing a liquid crystal layer and an optical compensation member again, the 
reflected light from a reflective member turns into the linearly polarized light which intersects 



of 17 



01/04/2008 11:55 AM 



>-A-H06-11711 



fl]e:///C:/Docurnents o /o20and%20Settings/Wi]liamsT/My%20Documen.. 



perpendicularly with the linearly polarized light before passing a liquid crystal layer at the time of 
incidence, and is shaded with a polarizer. 

[0031] moreover, said 3rd [ the ], when an optical phase compensation member satisfies the 
conditions of the optical anisotropy deltan2 and thickness d2 so that formula |deltan1d1-deltan2d2| 
/ lambda=m / 2 may be satisfied The linearly polarized light which passed the polarizer and carried 
out incidence to the optical phase compensation member Also after passing an optical phase 
compensation member and a liquid crystal layer, it continues being the linearly polarized light with 
the parallel polarization direction, therefore even after the reflected light concerned passes a liquid 
crystal layer and an optical reflective member again after reflection by the reflective member, the 
polarization condition of the linearly polarized light with the too parallel polarization direction is 
maintained. Therefore, outgoing radiation light passes a polarizer. It can display using these 
protection-from-light condition and the passage condition of light. 

[0032] When a light reflex member does not hold polarizability in the case of such a display principle, 
conversion to the counterclockwise circular polarization of light of right-handed rotation which was 
mentioned above from the circular polarization of light, or this reverse conversion is no longer 
performed efficiently, and contrast falls. 

[0033] Although there is a flat specular reflection member as a reflective member holding 
polarizability, since an external body is reflected as it is, as for this, a display becomes hard to see. 
This applicant has already submitted patent application as a reflecting plate producing method. In 
this patent application, a photopolymer is applied and patternized to a substrate, and after 
heat-treating further and transforming heights into a smooth configuration, a reflector is formed on 
it. Since heights can be formed smoothly according to this approach, there are few multiple echoes 
and they can consider as the bright reflector holding polarizability. By using such a reflective 
member, the reflecting plate which has mirror plane nature, i.e., maintenance and diffusibility of the 
polarizability of light, can be obtained. 
[0034] 

[Example] Drawing 1 is the sectional view of the reflective mold liquid crystal display (it abbreviates 
to a liquid crystal display hereafter) 1 of one example of this invention, and drawing 2 is the top view 
of the glass substrate 2 in a liquid crystal display 1. The liquid crystal display 1 of this example is a 
passive matrix as an example. A liquid crystal display 1 is equipped with the transparent glass 
substrates 2 and 3 of a pair, and a large number formation of the large projection 4 and the small 
projection 5 which consist of a synthetic-resin ingredient mentioned later is carried out on a glass 
substrate 2, respectively. The pars-basilaris-ossis-occipitalis diameters D1 and D2 of the large 
projection 4 and the small projection 5 are set to 5 micrometers and 3 micrometers as an example, 
respectively, and these spacing D3 is set to at least 2 micrometers or more as an example. 
[0035] These projections 4 and 5 are covered, the hollow between projections 4 and 5 is filled, and 
the smoothing film 6 is formed. The front face of the smoothing film 6 is influenced of projections 4 
and 5, and is formed in the shape of a smooth surface. On the smoothing film 6, the reflective metal 
membrane 7 which consists of metallic materials, such as aluminum, nickel, chromium, or silver, is 
formed. This reflective metal membrane 7 is formed in band-like [ of straight side ] [ two or more 
trains ] at the drawing 2 longitudinal direction, as shown in drawing 2 . Projections 4 and 5, the 
smoothing film 6, and the reflective metal membrane 7 constitute the reflecting plate 8 which is a 
light reflex member in these glass substrates 2. The orientation film 9 is formed on said reflective 
metal membrane 7. 

[0036] In the front face of said glass substrate 2 and the glass substrate 3 which counters, it is 
band-like [ of straight side ] and the transparent electrode 10 which consists of ITO (indium 
stannic-acid ghost) etc. is formed in the direction which intersects perpendicularly with the 
longitudinal direction of said reflective metal membrane 7 [ two or more trains ]. Matrix electrode 
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structure is formed with the reflective metal membrane 7 and the transparent electrode 10. The 
glass substrate 3 with which the transparent electrode 10 was formed is covered, the orientation 
film 1 1 is formed, and the closure of the periphery section of the glass substrates 2 and 3 which 
counter mutually is carried out by the sealant 12 mentioned later. Between the orientation film 9 and 
11, dielectric anisotropy deltaepsilon encloses the liquid crystal layers 13, such as the Merck Co. 
make and a trade name ZU4792, as an example as the liquid crystal ingredient which is forward, and 
an example. 

[0037] The optical compensating plate 14 which is the optical phase compensation member which 
consists of an oriented film made from a polycarbonate (the optical anisotropy deltan2, thickness d2) 
is formed in the liquid crystal layer 13 and the opposite side of said glass substrate 3, and the 
polarizing plate 15 of 48% of simple substance permeability is further arranged as an example on it 
[0038] Either a scanning circuit 1 6 or the data circuit 1 7 is connected to said reflective metal 
membrane 7 and transparent electrode 10, respectively. By control of the control circuits 18, such 
as a microprocessor, scanning the reflective metal membrane 7 and a transparent electrode 10 
based on the indicative data corresponding to the contents of a display, they impress the display 
electrical potential difference V1 or the non-display electrical potential difference V2 from the 
electrical-potential-difference generating circuit 1 9, and a scanning circuit 1 6 and a data circuit 1 7 
realize a display. 

[0039] Drawing 3 is drawing showing the optical configuration of a polarizing plate 15, the optical 
compensating plate 1 4, and the liquid crystal layer 1 3. That is, the include angle theta 1 which the 
shaft orientations L2 of the lagging axis of the optical compensating plate 1 4 make in the direction 
of a clockwise rotation is set to 45 degrees as an example to the shaft orientations L1 of the 
absorption shaft of a polarizing plate 1 5, or a transparency shaft. On the other hand, the include 
angle theta 2 which the direction L3 of orientation of the liquid crystal molecule 20 shown in drawing 
1 of the liquid crystal layer 13 makes counterclockwise to said shaft orientations L1 is set to 45 
degrees as an example. 

[0040] Drawing 4 is a sectional view explaining the production process of the reflecting plate 8 
shown in drawing 1 . As shown in drawing 4 (1), at this example, it is thickness t1 (the glass 
substrate 2 (the Corning, Inc. make, trade name 7059) of 2 is used 1.1mm as an example.), a glass 
substrate 2 top — as an example — Tokyo — adaptation — the spin coat of the photopolymer 
ingredients, such as shrine make and trade name OFPR-800, is carried out by 500rpm - 3000rpm, 
and the resist layer 21 is formed. In this example, a spin coat is suitably carried out for 30 seconds 
by 2500rpm, and the resist film 21 of thickness t2 (1.5 micrometers as an example) is formed. 
[0041] Next, as the glass substrate 2 with which the resist film 21 was formed is calcinated for 30 
minutes at 90 degrees C and it is shown in drawing 4 (2) below The photo mask 22 with which many 
circular patterns of two kinds of size mentioned later were formed is arranged and exposed, as an 
example — Tokyo — adaptation — negatives were developed with the developer which consists of 
shrine make and a 2.38% solution of trade name NMD-3, and as shown in drawing 4 (3), the large 
projection 23 and the small projection 24 from which height differs were formed in the front face of 
a glass substrate 2. Thus, the reason for forming two or more kinds of projections from which height 
differs is for preventing coloring of the reflected light by interference of light reflected in the summit 
and trough of a projection. 

[0042] As said photo mask 22 is shown in the array condition of the large projection 4 shown in 
drawing 2 formed of this, and the small projection 5, it is the configuration that the circle of a 
diameter D1 (5 micrometers as an example) and a diameter D2 (3 micrometers as an example) has 
been arranged at random, and the spacing D3 of each circle is chosen so that it may be at least 2 
micrometers or more. In addition, the pattern of a photo mask 22 is not limited to this. The glass 
substrate 2 of the manufacture phase of drawing 4 (3) was heated at 200 degrees C for 1 hour, and 
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as shown in drawing 4 (4), extent fusion of the crowning of projections 23 and 24 was carried out a 
little, and it formed in the shape of radii. As furthermore shown in drawing 4 (5), the spin coat of the 
same ingredient as said photopolymer ingredient is carried out by 1000rpm - 3000rpm on the glass 
substrate 2 of the manufacture phase of drawing 4 (4). At this example, a spin coat is suitably 
carried out by 2000rpm. Thereby, it is buried, and the hollow between each projections 23 and 24 is 
comparatively loose, and can form the front face of the formed smoothing film 6 in the shape of a 
smooth surface. 

[0043] Furthermore, metal thin films, such as aluminum, nickel, chromium, or silver, are formed in the 
front face of the smoothing film 6 at thickness t3 (considering as an example 0.01-1.0 micrometers) 
extent. In this example, sputtering of the aluminum is carried out and the reflective metal membrane 
7 is formed. 

[0044] The polyimide resin film is formed on each glass substrate 2 and 3, and it calcinates at 200 
degrees C for 1 hour. Then, rubbing processing for carrying out orientation of said liquid crystal 
molecule 20 is performed. Thereby, the orientation film 9 and 1 1 is formed These glass substrates 2 
and the sealant 12 which closes between three are formed by screen-stenciling the adhesive 
sealant which mixed the spacer with a diameter of 6 micrometers as an example. 
[0045] Thus, it faces combining the reflecting plate 8 formed and the glass substrate 3 with which 
said transparent electrode 10 and the orientation film 1 1 were formed, a spacer with a diameter of 
5.5 micrometers is sprinkled between a glass substrate 2 and 3, and thickness of a liquid crystal 
layer is regulated. Said liquid crystal layer 13 is enclosed by carrying out a vacuum deairing, after 
countering and sticking glass substrates 2 and 3 by said sealant 12. Since the refractive-index 
anisotropy deltanl of such a liquid crystal layer 13 is 0.094 and thickness d1 is 5.5 micrometers as 
an example, 1 is 517nm deltanTd of retardation of this liquid crystal layer 13. 
[0046] Drawing 5 is a graph which shows the electrical potential difference / reflection factor 
property of the liquid crystal display 1 of this example, the time of carrying out incidence of the light 
whose wavelength lambda is 550nm — a numeric value (deltanl d1-deltan2d2) / lambda= 0.25, and 0. 
— 2 was selected, respectively deltan2d of retardation of said optical compensating plate 14 so that 
it might be set to 3 and 0.5. The characteristic curves 25, 26, and 27 of drawing 5 are acquired for 
every case of each numeric value. That is, in the case of m= 0, a characteristic curve 25 
corresponds in said 4th formula, and, in the case of m= 1, a characteristic curve 27 corresponds in 
said 3rd formula. 

[0047] Since a characteristic curve 26 satisfies neither [ said ] the 3rd formula nor the 4th formula 
The in-between condition in the case of being the characteristic curve 25 by which the 
characteristic curve 27 or the reflected light the reflected light from a reflecting plate 8 carries out [ 
the reflected light ] outgoing radiation from a liquid crystal display 1 at the time of no 
electrical-potential-difference impressing is shaded is shown. Either the 3rd formula or the 4th 
formula is satisfied at the time of an electrical potential difference V1, another side of the 3rd 
formula and the 4th formula is satisfied at the time of an electrical potential difference V2, and 
desirable display grace is realized at this time. That is, it is understood by choosing the retardation 
of the optical compensating plate 14 or the liquid crystal layer 13 that high display grace is realizable 
so that it may be satisfied with this example of said 3rd formula and 4th formula. 
[0048] According to the experiment of this artificer about this example, when an electrical potential 
difference was impressed, the reflection factor of said direction of a normal over the light which 
carried out incidence from the direction where only 30 include angles inclined about the direction of 
a normal of a liquid crystal display 1 was about 45% of maxes, and the maximum contrast ratio was 7. 
The standard white plate of a magnesium oxide MgO was used as a member used as the criteria for 
determining the contrast ratio at this time. In addition, it is a time of lambda being a numeric value 
(deltanl d1-de!tan2d2) / **0.25 that a reflection factor becomes small in the graph of drawing 5 , 



of 17 



01/04/2008 11:55 AM 



'-A-H06-11711 



flle:///C:/Documents%20and%20Settings/Wil]iamsT/My%20Docurnen.. 



and when a reflection factor is max, it is the case where a numeric value 

(deltan1d1-deltaa2d2)/lambda is set to 0.5. By using these two conditions, a monochrome display is 
realizable. 

[0049] Only in the case of m= 0, at this example, m= 1 and the 4th formula showed by said 3rd 
formula, but even when Variables m were other numeric values, demonstrating the same 
effectiveness was checked. In addition, although the 3rd formula and the 4th formula showed that 
effectiveness showed up when the difference of the retardation of a liquid crystal layer and a film 
showed a certain specific value, this value changes with dispersion in the thickness of a liquid 
crystal layer, or the thickness of a film in fact here. Then, when this value varied and it investigated 
how much contrast would be influenced, it turned out that big effect does not appear in the **0.1 or 
less range, but the 3rd formula and the 4th formula can be equal to practical use enough. 
[0050] Drawing 6 is drawing explaining actuation of the liquid crystal display 1 of this example, and 
disassembles and shows a liquid crystal display 1 for the facilities of explanation. In the time of the 
protection-fronrHight actuation shown in drawing 6 (1), incident light 28 will turn into the linearly 
polarized light 29 parallel to said shaft orientations L1 of a polarizing plate 15, if a polarizing plate 15 
is passed. The linearly polarized light 29 passes the optical compensating plate 14 and the liquid 
crystal layer 1 3 with which are satisfied of said 2nd formula, and turns into the clockwise circular 
polarization of light 30 as an example. It reflects with a reflecting plate 8 and this circular 
polarization of light 30 turns into the counterclockwise circular polarization of light 31. This circular 
polarization of light 31 will turn into the linearly polarized light 32 which has the plane of polarization 
of the direction of the linearly polarized light 29 at the time of said incidence, and the direction 
which intersects perpendicularly, if the liquid crystal layer 13 and the optical compensating plate 14 
which have the retardation which satisfies said 4th formula, respectively are passed. This linearly 
polarized light 32 is shaded with a polarizing plate 15. That is, the reflected light from a reflecting 
plate 8 is shaded. 

[0051] On the other hand, in passing the liquid crystal layer 13 and becoming the clockwise circular 
polarization of light, the circular polarization of light concerned will turn into the counterclockwise 
circular polarization of light, if it reflects with a reflecting plate 8. 

[0052] On the other hand, at the time of the light transmission actuation shown in drawing 6 (2), 
deltan2d of each retardation of the optical compensation member 14 and the liquid crystal layer 13, 
2 and deltanldl are chosen so that said 3rd formula may be satisfied. If incident light 28 passes a 
polarizing plate 1 5 at this time, it will become the linearly polarized light 29 parallel to said shaft 
orientations L1. Even if this linearly polarized light 29 passes the optical compensating plate 14 and 
the liquid crystal layer 13 which are set to satisfy said 3rd formula, it holds the same polarization 
condition. It is also the same as even if the linearly polarized light 29 which passed the liquid crystal 
layer 13 reflects with a reflecting plate 8, after holding the same linearly polarized light condition and 
passing the liquid crystal layer 13 and the optical compensating plate 14. Therefore, this reflected 
light passes and carries out outgoing radiation of the polarizing plate 1 5. 

[0053] Although the oriented film made from a polycarbonate was used as an optical compensating 
plate 14 in this example, this invention is not limited to this and can also use oriented films, such as 
polyvinyl alcohol (PVA) or polymethylmethacrylate (PMMA), as an example. Moreover, the 
orientation film can be formed in the front face of the glass substrate of a pair, respectively, and the 
liquid crystal device which encloses and carried out parallel orientation of the liquid crystal layer 
between each orientation film can also use at least optics as a phase compensating plate. Also let 
retardation of the liquid crystal layer in this case be the value specified by the 3rd formula 
mentioned above and the 4th formula. Moreover, a liquid crystal molecule is arranged so that it may 
intersect perpendicularly with the liquid crystal molecule of a display device. 
[0054] In the reflective mold liquid crystal display 1 of this example, since the field in which the 
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reflective metal membrane 7 of a reflecting plate 8 was formed is arranged at the liquid crystal layer 
13 side, the parallax in the case of observing a liquid crystal display 1 is canceled, and the good 
display screen is obtained. Also when used as a picture element electrode connected to the thin film 
transistor used as a switching element, the nonlinear device of MIM (metaHnsulator layer-metal) 
structure, etc. when it is the configuration that furthermore the active-matrix drive of the liquid 
crystal display 1 is carried out, it is checked that good display grace is realizable as mentioned 
above. 

[0055] Moreover, in order to increase the steepness of an electro-optics property, 1 does not call 
at a location but a uniform thing is [ deltanld of retardation of the liquid crystal layer 13 3 desirable [ 
1 ]. If it says strictly, when the irregularity by the projections 4 and 5 which were mentioned above 
in the reflecting plate 8 exists, at the summit of projections 4 and 5, and the pars basilaris ossis 
occipitalis between projections 4 and 5, the thickness of the liquid crystal layer 13 differs and 
retardation also differs as a result. For this reason, in order to bury and carry out flattening of the 
surface irregularity of the reflective metal membrane 7 on the reflective metal membrane 7 of the 
reflecting plate 8 shown in drawing 1 , this artificer added the flattening layer which consists of 
acrylic resin as an example, formed transparent electrodes, such as ITO, on this further at the same 
configuration as said reflective metal membrane 7, and was taken as the electrode for a display. If it 
does in this way, the difference of elevation of the projected part in the front face of said flattening 
layer can be set to 0.1 micrometers. 

[0056] thus, by carrying out, it was checked that the steepness of an electro-optics property is 
boiled markedly and it can improve. In this case, it can be used, without not asking an inorganic 
material and an organic material as a flattening layer, but asking that ingredient, if it is the 
transparent film with flattening capacity. It was checked that the simple multiplexer drive of the 100 
or more scanning lines is attained by this. 

[0057] Moreover, it is checked that it replaces with the glass substrate 2 in this example, and the 
same effectiveness can be demonstrated also with an opaque substrate like a silicon substrate as 
an example. In using such a silicon substrate as a glass substrate 2 in the above-mentioned 
example, it has the advantage which can integrate and form circuit elements, such as the scanning 
circuit 16 mentioned above, a data circuit 17, a control circuit 18, and the 
electrical-potential-difference generating circuit 19, on a silicon substrate. 

[0058] The case where the pneumatic liquid crystal (the Chisso Corp. make, trade name SD- as an 
example 4107) twisted 240 degrees among glass substrates 2 and 3 is used as a liquid crystal layer 
13 as other examples of this invention is mentioned. 1 and deltan2d2 were adjusted deltanld of 
retardation of the liquid crystal layer 13 and the optical compensating plate 14 so that it might be 
satisfied with this example of said conditions of the 3rd formula and the 4th formula, using the 
oriented film made from a polycarbonate as an optical compensating plate 14 in the structure shown 
in drawing 1 . Other components used the configuration shown in drawing 1 , and the same 
configuration. According to such a configuration, according to the experiment of this artificer, in the 
case of 200 duty drives [ 1 / ], display contrast is 6, and the good display property that no parallax 
is was realized. 

[0059] Although the liquid crystal twisted 240 degrees was used for the liquid crystal layer 13 in this 
example, this invention is not limited to this, and whether it is the liquid crystal ingredient of what 
kind of twist angle or is the liquid crystal ingredient which is not twisted, or if it is a liquid crystal 
ingredient which has the property which can control retardation by electric field, all can carry it out 
to this invention. Moreover, as an optical compensating plate 14, retardation can be set up, and even 
if it uses the liquid crystal ingredient which can set up such retardation the optimal so that said 
conditions of the 3rd formula and the 4th formula may be satisfied, this invention becomes 
realizable. 
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[0060] This invention is not limited to the above example and can be applied to the optical control 
unit of a reflective mold still more widely. Moreover, multicolor or a full color display is attained by 
forming a color filter layer in one substrate. 
[0061] - 

[Effect of the Invention] When following this invention as mentioned above, a reflective member is 
reached through a polarizer, an optical phase compensation member, and a liquid crystal layer, and it 
is reflected by the reflective member, and was made to carry out outgoing radiation of the incident 
light through the liquid crystal layer, the optical phase compensation member, and the polarizer. 
Here, after the linearly polarized light acquired from a polarizer by carrying out outgoing radiation 
passes an optical compensation member and a liquid crystal layer, it becomes elliptically polarized 
light and the phase contrast delta of this elliptically polarized light is defined by said 3rd formula. 
[0062] By adjusting the numeric value (deltan1d1-deltan2d2)/lambda in the 3rd formula by the 
electric field by which a liquid crystal layer is impressed, optical switching operation is realizable. 
That is, since a light reflex member is constituted inside a liquid crystal device and the projected 
part in the irregularity of the reflector of a light reflex member can moreover be formed smoothly, 
there are few multiple echoes and they can consider as the bright reflector holding polarizability. By 
using such a reflective member, the reflecting plate which has maintenance and diffusibility of the 
polarizability of light can be obtained. That is, while parallax is cancelable, the high reflective mold 
liquid crystal display of display grace is realizable by high brilliance. 

[0063] Moreover, by making a liquid crystal molecule into parallel orientation or twist orientation, a 
speed of response is quick, and the dependability of a display action is high, and the reflective mold 
liquid crystal display suitable for fertilization can be realized. 

[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the sectional view of the liquid crystal display 1 of one example of this invention. 
fDrawing 21 It is the top view of a glass substrate 2. 

[Drawing 31 It is drawing explaining the optical property of a liquid crystal display 1. 
[Drawing 41 It is a sectional view explaining the production process of a reflecting plate 8. 
[Drawing 51 It is a graph explaining the electricahpotentiahdifference-reflection factor property of a 
liquid crystal display 1. 

[Drawing 61 It is drawing explaining the display action of the liquid crystal display 1 of this example. 
[Description of Notations] 
1 Liquid Crystal Display 
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2 Three Glass substrate 
4 Five Projection , 

6 Smoothing Film 

7 Reflective Metal Membrane 

8 Reflecting Plate 

9 1 1 Orientation film 

10 Transparent Electrode 

13 Liquid Crystal Layer 

14 Optical Compensating Plate 

15 Polarizing Plate 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 11 
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[Drawing 21 




[Drawing 3] 

L3 

\ V 

[Drawing 41 
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->3 >a n. d> x^&mmmo 1 ) >a 

>Anid»£#*. aBE©SSWSnl^f»C4 0 0~7 0 Onm 

©«H©jt©iisgAic»bT. wsm4 ss«sr 2>«t 

I Am di-Amd: I /X %&1fc£itZ>£.o\ZLfc£ 

[0020] £tz*m\t* MiytKmmKEim 

[0 0 2 1] £fc*R9Itt. ttfBXSttB*. ttGIBS 
[0 0 2 2] *fc*38?Htt. lWi2ft#fi«*6<88&H*<, 

[0 0 2 3] S:fc*5Sfitt, WIB31£#(4ffi«<8IB»^. 

)Vk-ch% z. t mmt-rz. 

[0 0 2 4] £&#B93tt. ilE3!£Slt®©±lt, flliE 40 

mmmn. zwm{t®<o±tzmmmmtfiL> 

[0 0 2 5] Sfc*»WB, iflfB*SigtttS«±, Ifcfctt 

»&ttSffi±ic^$tifcs^«ffi±©v^i*n^tc*7 

[0026] 

im) £*T. *f8W©E^«ft8jR8tt©»*l§0I 
*»WT*. *fg"B©E#i!&||^gjg^©AS*}£ 50 



[0 0 17] 
[»4] 

25+m/2±0. 1 

(m=0, 1, 2, •••) 

nfijt©fiffin««. 

[0 0 2 7] 

[»5] 6= (2tc/A) (Amdi-Amdi) 
©.fcSIC^Sn*. iCT. E*JAW3fc©*ft. I5#A 
n t d i ttSfcHJf © 'J 3 X IH^ A m d 2 

*fiffi«ffi85«©U^-T->'3>. ffi^Am, Am 
tt»BB*±tfft^ttttttfiffl5a©3fe¥8#tt (SJi«f 

[0 0 2 8] ±EB5S©«« S^t>(i>*l/4ig^ 
3/4&&&t¥t\ZWfelsfztZ\Z, Attft*<jlt 

*1"Sc^:. I Am di -Am d. I /A = 0. 2 5 +m 
/2©j£4i;l,T*3*lS. «flB©U*-r->'3> 
©fcg#tt£#SLT, ttJHHBriM 0 0 nm~7 0 0 
nm« -r&t>-6Blffi©iSg«6HT. 4 SS* 

[0 0 2 9] ^ffiffittftaWtCAWLfc^^*^© 
&gJi&SjibT£®9©R<g3fc<hfc?-a>£«£ 

[0030] ^nirio. Kmm^ommmzf 
m®&&zf%¥®mmzffi&-r5z\t\z£.Q, ai* 

yttun. mffi-izzQmftisnz. 

[0 0 3 1] fl?||B®3^| Amdi-Amd. I 

/ A =m/ 2 ife^fi-r^Jc^lC^S^ttA m*J;y 

»sd 2 ©*fr«:. xm.mm®mw&Lit)giii\z 

t)<B^(«l^¥ff^ifi«^©**T»D. Uit*ioT 
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7 

[0 0 3 2) z.o&oft.m.WM<r>%£. XRXmttifi 
a. 

[0 0 3 3] mx&*tmr*R9tmt tLxtt. ¥® 

©±lcE»B£E^b;fcfc©T<&S. r»*ffiic«J:ntf 
fttt££ftLfcW3^KWB£T5C£*n?i!r£. C© 

[0034] 

s (bit. »a^**Hti5-r) i©»f®0T*f). a 

2 fijflt&^Sg® 1 lC;fcttS;tf5Xg«2©¥B0T<fc 

**a«©»ts**SB i ttwi ut**v v»9 

££2. 3*ffiA. *5X«R2±fcBWrr««««f 
B«»i8» 6fta*«iB4 *±tf*SBB 5 &*n?txm 
»*3 n*. 4 ££zfch%S 5 ©jEBBlSaD 1 , 
D2B. Zn-ZtlMtLT 5 um&£Xf3 umlZfcib* 
ft. cn&®llJIKD3Bffl£LT^ft<&t>2jtin£U: 

[0 0 3 5] rftS©£&4, £&4, 5 

«5Moiswf*«i»T¥»flaii6!8«**an*. wmji 

6©*BB. 55)84, 5©#«£gtt. «6»XntlRK 

R7##j£3n*. £©R*fcfefiR7B, H2fc*-r± 
5 fcH 2 fefe*iSifcfi*<!)ff*tlHfcWlcBoT»J«a 

n«. rne^7XS«2K^jB4, 5. ¥«ft«6* 

TS. !9fEEW&JRR7±l;:B. E(^K9*t»fiE$n 

[0 0 3 6] Mt3^7XSS2t^rfiJl-*^7XSS3 
©SBlcB. i(BR«4IMl7©ft*»i*itil«rr*3S? 
ftfcfifO»ttf*5T. !TO W^AXXBtft 

«> ftgfrsttsamsi oAqgswtMoT^s 

n<&. R»*JBR7t»Httil0fevhUyjrX* 



(5) #PH¥6-11711 
5X»«3£8HLTEfiJlfil l**»rt*h. «Sfc» 

2t?»jtan-5. ei^K9, 1 iuhcb, ^tLxsim 

Sffi^Z L 1 4 7 9 2&£<E>ttM 1 3 
[003 7] Kr!B#7Xg« 3 ©ifcflJg 1 3 fc KM9UZ 
B. ^'J*-**^ hSOMtt7<f JUt (%$A#ttA 

10 zxnm&i 5*rarr*. 

[0 0 3 8] NCKIt*Alt7«J:tfa9)Ml OK 

tt. -tn-fn*SEB»i 6*«fcr;7 : -^[5itei 7©-^ 

9 n 7 n-fe t» tJ-fc £o«19Btt 1 8 ©Wffllci 0 , 

fc«fctf89i£ffi 1 0«jHEf77. SffifB^EKl 9* 
V 1 *fctt#8w«EV 2 SffiDUa*^ 

[0 0 3 9] H3ttfl3MEl 5, 3fe**MI«14*J:tf 

**1 5©»©tt»SWiS»tt©«l£|6|L 1 fctfl, 
T» 3t^»««14©»Btt©<toSrlSlL2*^ttiai)* 

^zutA&e us, 0jti/c4 5*fc*»sn$. - 

ffiSJf 1 3 ©0 1 tC^H8&#^2 0 QSffl#fflL 

3 i98H«*^L 1 \zMv-cmft®K>\zii?me 

2B» Wi;tT4 5«tC^*e.n-5. 
[004 0] 0 4 B0 1 IC^I-RWffi 8 ©ffi§Ig£§i 
9W6WBHT**. 04 (1) KSSns±3IC. * 
*JSWIT«IS3tl («tbTl. lmm'0«7XS 
50 S2 (3-->^ttS, ffifi«7 0 5 9) Sffl^S. 1i 
7X»ffi2±IC. HtLTJlDWSffctUI. Sa^SOFP 
R-8 0 OfiEomjt&ISiffiWRZ. 5 00 rpra~3 
OOOr pmTXtf>3-HU US?XM12 1ft»jfc 
f *. *HJ6«tf«, «FiHcB2 500rpmT30# 

wxt:>3-hL, mzt2 mtvxi. 5um) © 

[0 0 4 1] k$?XhR2 l*»«RSn&^5X 

3«2£9 0*CT?3 Oftfflmils, ^IC04 (2) ICS 

tidic 2 a^©H»©/^->^& 

40 ^fiE$n&7*hTX^2 2=&|BBUT®3Kb. «tt 
T««j£:ftaS. BS« NMD— 3 ©2. 38 

sft*a«*Ta#*ffi». 04 (3) fc*an*j:3 

l'^7XSffi2©^ffi(C. i«a©S^.5A^fi2 3*J: 

asa±©^fi*»<ac-r*afttt, ^©s±t«tT 

S»bit^© : F^I:*SSI*^©feft^S'Ki</!:»T$> 

[0 0 4 2] ilf37*hTX^2 2B. cnfcitjTR 
fiES n* 0 2 ICS-TA^S 4 5 ©BJlJttlB 

50 C*-rj;3fc. BgDl («tLT5ym) BSD 
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2 MtLTZum) ©Rat^yAKEggftfcfcjfc 

©^7XiS2J, 2 0 O-CTliSfRBjD&U 04 
(4) lC^^n-5«t5tC??fi2 3 ( 2 4©MSS*^8 
Sj§S»tTR©ttlC^J«L&. 3 ££04 (5) 
iSfc. 04 (4) ©Sjgait©^7XSfi2±fc. S3 

m&yt&mmmtm-ottft* 1 o o o r pm~3 o 

0 0 r pmTXtf>a- S. ^Jg^TttfriSICtt 
2 0 0 0 r pmTXfc;>3-h.f-5. iWCkD, §9? 
jg2 3, 2 4CDffl0H0f*<S»^n. ^Snfc¥«ft 

[0 0 4 3] S^IC. ¥?iflsSl6©*ffifc7^3n^ 
A, ?DAi&£W;i:®ai:©&Jgi$K£BtP 

t3 (^stuxo. oi~i. oum)mm\zm&.t 

ESf&Mlg7£85|£f*. 

[0 0 4 4] &#5XS8t2, 3±tC. #»M5F*M 
R£»l£U 2 0 01CTl^ffi^J!S-r'5. £©&, WE 
ffiS^2 0*8Bl&J$^fc»©7i;>^a!£ff5. 
^nK«tt)SB(RllS9, 1 lOTBj£3ft5. C*l6©#7 

xs«2, 3w**htrss>-/wi 2«. mtvxm 

[0 0 4 53 r©J:pCLT^$nSS»«8t. W 

«3iSfi*^tott-5lClSbT. #7Xgtg2, 3Wtr 
itg5. 5 «m©X^— 9-&«*U &&!©JIJP©j£ 
^Sfr3. WSffiS-ei 3fct. #7Xg1S2, 3£2t|6j 
LT. BB3/-JMfl 2TftS0^t>ii:m JESRStf 
SdttciD, ftAStlS. C©J:5!S«ES11 3©JB 
5r$S*ttAn,(JO. 0 94. lif d.ttlHJttT5. 

5#mTi&£©T\ r©SS?Sll 3©'J^-x— >3> 
Ani dttt5 1 7nmT*5. 

[0 04 6] 0 5 tt. 4&ffi0ia>tt&&Kgfi 1 ©SEE 
/EMMM***-*-????**. »fiA**5 5 0 nm 
©3fc*AWStf£ifffc, (Amdi-An.dt) 
/A = 0. 2 5. 0. 3, 0. 5t4Si5»C, ME* 

&»«©*£*£. 05©#ttft«S2 5, 2 

6, 2 7#tff&*l&. Tt£t>*>. #ttffi«2 5tt. H3E 
»4SCfc*l>T. m=0©*£fc#J6:U #ttft«2 7 
ttittB»3*K*^T. m= 1 ©«^lC«tfrr-5. 
[0 0 4 7] mMm2 6ttMe83£*J:tflB4£® 

ffi 8 *>6©s»3t««aa^SB 1 » & tBtrr«tttttt 

S2 7»SWiR»3t*»»fcan*ftttft»2 5©«£ 
©♦WWtttWSjRU ttBEVl©.£#8l35U3J:tfSS 



4^08^6 — 1 17 11 

JO 

4£<D-$*ilJIU «EEV2©fclrg|3jfcfc<J:tf$f£4 
5$©«S#£S»JiU £®&£ffSU>ft9Att#9tg£ 

&w>*mT%z z t immznz. 

[0 0 4 8] *£»WKWf a#frfB93#©&Rfc«*;n 

«. «EswjDUfc«^. 1 ommmz 

r*WEtt»^©K»*Bft^»4 5XT*0, 

ifc€*S-rs&»©S*t«:Sffl5«tUTKft;-7^-> 
>7AMgO©fiipa&«£#V>fc. a*. 05 0^77 
?S«W^<*SOB, »ffl (An.di-An 
idi) /A**±0. 2 5©i:#re&D. E8t***g*© 
8£tt. ftffi (Amdi-Amdi) /Atf»0. 5<ta 
-5«-&T»S. rnS©2 0©ttS8*ffl^-5itC<fc 

o, en©a*s*s-rsc:t*»-e#5. 

[0 0 4 9] 2^»«T?ttWES3a-em=l, Jg4£ 
Tm=0©S-&©*^Lfc*t, £Rm;Wfi©Rffl©*-& 

Jlttt. *3£*<fctfft4££«t:. MUfc74 *A 

»*jjiqin«J:i**Ufcji«. gfcfctt. Ill 

om^y^t )Vkomn<D\zt>iz\z£.?T. zv>mt 

itf»45ttt>fc±o. iaT©«HTtt, ±t*as5® 
Banr. Jewess j: fc. 

[00 5 0] 06 tt*$jfifl©ftB%a;gB 1 ©»^* 
ISKfS01?*O. RW©ffifi©&». BA^^BIIl 

*^»tT^-r. 06 (i) c*-rjS5taff«fTtt, a 

2 8 »fl»Kfi 1 5 £ilj!-rs t^7t« 1 5 ©WE« 
*lfijL 1 t¥ffa*«MS3fe2 9 ta-5. fi«ffil3t2 9 

1 3^aiiUT, MtbT*H]0©Rii7£3 0ta-5. 
Z ©Hflift 3 0 (iSWS 8 TKW t SHI D ©Rfi^ 3 1 

-t—> 3 >*-en^n#-rsiKBi 1 3 *«tt;jimi 
ffusi 4 saia-rst. WEAW«f©ii[«a<i^2 9©* 
fttB2e-r«*ft©fi*H**rt-*B«fl*3 2 ta 

5. C©fi«B3t3 2«<B3K«l 5ICJ:oT3l3t**l 

[0051] cntr^t. m&mi 3*m®LTt;®r) 

1-5t2E[Ut3©R<i7ti:as. 
[0 0 5 2] 0 6 (2) lC^f?tSja8b^tC 

tt, «#i««ai4i»ll 3iOft'J^-5 f -S' 
aHn.d., An.ditt. 89E»3a&Bfi-r5«k5 

eatfn«. £©£#, AWje2 8«B3t«ii 5&ai8 
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(7) 



#08¥ 6-11711 

12 

[0057] sfc, *mmmztevz>j37z&fc2izR 



11 

Tat. mft®%faLl t¥ff 2 9 kttZ. 



u sssjgi 3*±tf**««*i 4&®jaufc^Tfc m 7, gaffing i s^zfmm^m^i 9&£©® 

LfflttTa. t*l/TV»*. 

[0 0 5 3] *««f!T?B**tMMRl 4 tbT#'J* [0 0 5 8] *&9I<!>.l!S©%lKt*£ LT. 

fclRj£*n*t>©"Cttfc<. «tl/T*'Jt;-;V7;p3 (MfcLT^yVfca&tl*. iS^SD-4 1 0 7) 

(PVA) **HI4#y*?;M*7*>Jl'-h ZWi&mi 3tbTffit»5S-&*^f6nS. £©*J6 

(PMMA) &2©j^7**At>4^T6Cfc*»T* flTtt. 0 1 fc*r«JSfc*»t«3t»1l«* 1 4fcL 

a. -»©5tf7^s«cD^fflfcEi^Ks-?-n-en t. flu*-*** m©K#7-fA-A£fflK me$ 

»J*U *BMlimicKM^Al/T¥fTBrt3ttfc 3*«J:0f|S4SC©*#tHJi'r«J:3fc. ftMl 3 

a. ^©s^©fflts@©'j^-5 i —>3> ! b. ftt&u& mdispfibfc. ttuDmfc&mmuzTrs-rmi&tm 

4HHJ. S^?©»»^fclfi^*«fc5fce*sn *©«*»:£«£. Mil/2 OOxa 

[0054] *mkm(Dsmmsa^&m 1 tb. k 

««8©Slt^MK7 «r«Lfcffl*tjKSl 1 3IHICE [0 0 5 9] C©gJ603Ttt. MM 1 3 \Z2 4 O&y 

SMSNHsn. &fffc«7RHS##6fts. s&cfta t>©-m&<. i*©«fc5a!yfxhft0*fi»wr*o 

«Ufc*3fc^»«*att«^WlTr*«i:i:iWiB3 K5g»JtBT-*0. *OJ:5ftU^-5 s -5'B>*IWB» 

a&Ktt. «S11 3©U^-x— >3>Amdttt. « [0060] *55W«a±©*lfiW»ClBffiSn4t>©T 

St. %S4, 5©M±t^E4 ( 5fflffi©Jgg?tTtt itlCfcO. V^*9-*«t»tt7**9-*w«^ 

KM1 3©MJP«(AftD. flg*tL.TU^-x->'3 ffiifca. 

>fc&fca. C©fc*. *#8*J#». 0 1 fc*-fR#f [006 1] 

«8©sw^iiiii7©±icsit^®iii7ffl^BSia I a&ii [%w©sa*] K±©*5fc*»wfc«*.tf. aw* 

asftrfl2R»^»R7tH«)a:}gttc»«UT. s^ffl ftiiftawAicWBWt^UTflUfr^iifcLfc. 

flWtLfc. £©±3fcTntfttE™fc»®*iifc* ;^t, fl*tf*&uifl>Tft£n&rafl£tf. 

tta59SB©ia<as*o. iMmt-ra;:t**T£a. »««s«tj«a)Bt*jijitfcft. «R<i*i&o. 

[0056] c©«fc5 ic-f a c t c J: o , «ft%¥4»tt ©ffinfi^wiiffls a a. meis 3 scts* ena. 

©ftfltttS»ftKft±T**!lt««WBSnfc. £©« [0 0 6 2] » 3 SCfc*» afttt (Amdi-An 

spaftstLT»i^««fi. ^nitmftntif. ¥ tdo /As»tsjscwjioana«»Ta»-raitc 

fi£ffi*©ftajiW&Bt«:6-e©«»$ra'5ctft<« ±o. jtx-f y?>^»fp«;*aTta. ntt>%. % 

ffli-adt*tf#a. cnicio, *s«ioo*ei± E»SM*£»&ssi?©rtafc«/fcL. u»«>%stt«w 

©#« vj^7 u y i> xBSi^ wi6 tuzzt mm* ©RWfficeadbic^wa^assm&^ic^jiKTsafc 
n&. 50 ©. *fflR^*">^<. ffl*tt&«»ufciflaviRitffi 
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(8) 



1$M¥6- 1 17 11 



13 

[0 0 6 3] ®mT L *¥ft&mrz\ty<ixh 

[0B©W¥fcK9l] 

m i ] *^^©-*jsw©iss^«M i ©0f®@T 

[02] #7Xg«2©¥E0-e*S. 

[04] Ettffi8©KjfIg£gl9!-rS9ra0T*$. 



JO 



[05] assise i <Dm&-Ram®&%®imz 
[06] *mi«©aefi*js«iti©««tt^?£i!iwt 

50T&S. 
[ft^fflRWJ 
1 MA«jNi» 
2, 3 #7Xg« 
4, 5 £jg 

6 mm 

7 mm® 

8 E3t« 

9, 1 1 SElfiJK 

io mm® 
1 3 sag 
14 x&mw. 

1 5 flftK 



[01] 



/ / ' /////// 





7 
,. 1 




18 


: 7 




L 


#) 


-d1 






w 



















16 
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(72mm +** f§H mmm *** 

*KJt*Kr»|5f<iS»KgftfiBr22#22^ *RJ&*BD1iHteifK:g?fcBr22#22*t v 
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